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SUBJECT: - Interim Test Report on the MonoRad, R&D Poject No. 02308 s%
25X1 ' REFERENCES: | | by
. . ‘ “Test Plan - dated 22 October 1968 + g\.t,
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1. INTRODUCTION

s T

o

P

l.1. The Monocular Rapid Alignment Device (MonoRad) was built by the
25X1 | | This MonoRad was tested by TEB between
19 November 1968 and 18 December 1968. The contract specifications were used D
. a8 a guide-line for the tests. : Lo

18
B e

1.2. This interim test report has been written for your use until a final
report can be published, as well as to confirm the verbal report of 19 December

 1968. The final report will include the results of the operational suitability
tests. '

1.3. Due to the press of time to pay the contractor the contract monitor

_ * and TEB agreed on 11 December 1968 to & reduced level and depth of acceptance A
- testing. A large amount of time was saved by eliminating the optical performance ‘{J
tests of the MonoRad when mounted on the Zoom 70 instrument.
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Figure 1 - MonoRad mounted on a HPS equipped with anamorphic eyeplece
attachments,
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(NOTE: The I:l{igh Power Stereoviewer is referred to herein as HPS.)

o
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TEST RESULTS

2.1. Physical Requirements:

. ITEM

Dimensions

Weight

IPD Compatibility
(Interpupillary distance)

Mechanical compatibi 1ity

TEST RESULTS

TE" wide, b 3/8" min. height (excluding 1 3/i6"

for a portion that fits into the microstereoscope

eyepiece tube), 5" deep.
3 1bs. T7.77 oz.

The straight through IPD range of the MonoRad
is 56 to 82+ mm. The HPS IPD range is 54 to 7k
mn. and the MonoRad is compatible with this.
the G.P. anamorphic attachment IPD range is 46
to 69 mm. and the MonoRad is compatible from
only 62.5 to 69 mn. :

The MonoRad is mechanically competible with the
specified eyepieces and anamorphic attachments.
The advanced anamorphic attachment could
not be mounted on the Zoom 70, so DED waived
this portion of the test.
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" CONTRACTUAL REQUIREMENT

7" wide, 43" high, 4" deep.

= 3L 1ps,

50 to 75 mm.

Eyepieces

OX wide field, [ ]6X com- 25X1
pensating or 10X compensating, wide 25X1
field, high eye point.

Anamorphic attachments
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ITEM

Connection mechanism
Disconnection mechanism

Focus adjustments
Paint

Internal coating

Structural rigidity

Hardware

cee

) . ViUl

TEST RESULTS

It requires moderate care and a few seconds to
connect or disconnect the MonoRad.

Three focus adjustments were providéd. The full
range of the channel focus knobs requires seventy
(70) 360° turns.

The contractuel requirement for finish appears to
be whet was provided.

The MonoRad was not disassembled. According to
the drawings the non-Teflon, non-stainless steel,
and non-Dynaco parts are generally black anodized.
The input tubes are clear anodized. Many reflect
ing internal surfaces are visible through the
input ports. See section 3.6.

Appears structurally rigid except for the two
channel focusing shafts. The knobs wiggle back
and forth very easily and it is possible to place
the MonoRad on the table such thet these knobs
get banged. The 303 st.st. 0.1875 shaft rides in
a 0.1876 2024-TL gluminum hole that is only
0.156 inches deep per the drawings. During the
accepbance testing reported here the MonoRad
was mounted on the HPS LY times and on the Zoom
70 five times. No optical misalignment due to
jarring wes observed.

Most screws are 4-4O and the larger size threeds
are 1i"-18NEF3 end 1 13/16-12UN3 both A and B.
These are all American Standard.

svara
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CONTRACTUAL REQUIREMENT

Quick and Easy
Quick and convenirnt

In viewing eyepiece and both input

tubes

Black semi-gloss enamel on &ll non-
mating extermal surfaces.

Non-reflecting black material on all
non-reflecting anl non-transmitting
internal surfaces.

.Bufficient to withstand the jarring

resulting from repeated disconnection
and placement on convenient nearby j
surfaces. The opticalelements shall

maintein alignment.

Screws, bolts, etc. shall be of a
minimum number of types and sizes.
The sizes shall be American Standerd.
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ITEM
Surfaces
Bearings
P Case
Material

)
. . it .
. . .

TEST RESULTS

The aluminum and painted surfaces are judged
satisfactory for corrosion resistance.

The only visible bearings are Teflon. There
are several stainless steel shafts which ride
directly in 202L-Th aluminum.

’ J
A storasge case was provided. With a handle it
would meke & fine carrying case.

The drawings specify 2024-Th aluminum which is
e wrought material.

2.2. Optical Requirements:

Resolution ratio

Light levelratio

Field of view ratio
(Fov)

Defocusing

The resolution ratios ranged from 0.40 to 0.89
with two out of 16 cases being within specs.

Physically supporting the MoncRad improved the
ratios (in one case to 1.00). See section 3.5.

The light level ratios ranged from 0.079 to

" 0.,087. The average per cent light transmission

was 8.3%. See section 3.6.

For eight different optical settings the FOV
retio was 1.0 Or greater.

For four different optical settings connection

and disconnection of the MonoRad caused no
defocusing of either the HPS or the MonoRad.

(\,ﬂ-,]x
.

CONTRACTUAL REQUIREMENTS

Corrosion susceptible surfaces are to
be suitably treated.

Sealed besrings of the pre-lubricated
type shall be used wherever possible.

A carrying and/or storage case shall be
provided.

356 Al alloy castings.

Ratio of resolution with and without
the MonoRed shal] be 2 0.8,

Ratio of the sum of light levels through
the eyepieces to that through the Mono-
Rad shell be = O.L,

Ratio of FOV diameter with and with-
out the MonoRed shall be = 0,95.

No defocusing after connection or dis-
connection of the MonoRad.
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ITEM

Magnification

Orientation
L :

Anamorphic

Color code
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TEST RESULTS

In the three out of four optical settings the
megnification through the MonoRad was 90% of that
through the HPS.

An image rotation of 1 to 2° was measured through
the green channel. None through the white channel,

For two optical combinations there were no
changes in the required anamorphic settings.
Physical movement of the anamorphic magnification
control was sometimes observed.

One channel is coded with a green filter. The
other channel shows predominately the color of
the illuminating light. The latter channel is
called the white channel,

2.3. .Graphic Requirements:

Books

Drawings

Viewing height

"I

i,

o)

'
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i

Test was waived,

N/A

2.4, Humen Factors:

T

The MonoRad can be mounted in an "up" and a
"down" position. The "down" position does not
significantly change the viewing height.
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CONTRACTUAL .REQUIREMENT

Shall not change the magnification
range of the microstereoscope.

The Image will be relayed at unity
megnification.

Shail not change the orientation of
the image.

Connection and disconnection shall
not change the anamorphic adjustment.

Each optical channel shall be color
coded.

Instruction books shall conform to
good commercial practice

None

Comfortable
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ITEM ' "TEST RESULTS CONTRACTUAL REQUIREMENT
Safety ) No sharp edges or other safety hazards were found. Sharp edges and gorners shall be
' broken.
r
i "Feel" : The two channel focusing knobs wobble as they Rotational resistance for correct
! rotate and even at maximum (200X) magnification operator "feel"
: seem to turn interminably before any noticeable
: change in focus occurs. See section 3.h.
L5
2.5. Maintainability: ' ;
} /
Alignment, ete. ‘ Manuals state that the sealed unit should be Special tools, fixtures, or instruments
returned for repair if it is not functional. shall be considered part of the pro-

totype MonoRad.

Approved For Release 2005/02/17 : CIA-RDP78B04770A001400010014-2

TR Ty
= NG




¢

Approved. For Release 2005/02/17 : CIA-RDP7SBO4770A001400010014-2

3. ENGINEERING EVALUATION OBSERVATIONS:

3.1. Repeated connection and disconnection of the MonoRad a half dozen
or so times caused the interpupillary distance setting on the HPS to change
from 68mm to 60mm., This did not destroy the anamorphic settings obtained
with the MonoRad.

3.2. Adjusting the anamorphic attachments unscrews the MonoRad input
tube adapters if they are not firmly tightened.

3.3. If the MonoRad is stored on a table instead of in its case, it
~will suffer the least damage due to jarring if always placed on its back
surface. (This is the hinged end).

‘.h. The fine focus knobs in the white and green color coded channels
have a range of 70 full 360° turns, and require many turns to obtain any
noticeable change in focus. It is best to get them roughly in the middle of
their range and use the focusing ring on the eyepilece tube to obtain an
average focus before touching it up.

3.5. The resolution improves significantly when the weight of the Mono-
Rad 1s not borne by the [::]advanced anamorphic attachment on the HPS. It
would be best to use some mechanical means of support when the operator is
engaged in the critical task of adjusting the anamorphic settings.

3.6. The light loss through the MonoRad is very large. This will, of
course, hurt its application to low contrast imagery. Figures 2 and 3 show
the laser setup and the multiple laser reflections that were observed.

This indicates that some of the.light loss could be ‘eliminated in production
versions of the MonoRad. It would be best to test the operational suitability
of the concept rather than the prototype by using high contrast imagery for
the operational suitability test.

3.7. The optical maintenance technician cleaned the externally accessible

optical surfaces. He noted that the inaccessible interior surfaces were very
. dirty. )

Lk, CONCLUSIONS AND RECOMMENDATION v

4.,1. TEB has concluded that the MonoRad is suitable for operationai
suitability testing of the concept.

4,2, TEB has further concluded that the device is not acceptable from

an engineering viewpoint. Certain design modifications are in order to. correct
the various deficiencles reported.

Approved For Release 2005/02/17 : CIA-RDP78B04770A001400010014-2

B ' L IR VRIS TR S PR T S



Approved For Release 2005/02/17 : CIA-RDP78B04770A001400010014-2

Approved For Release 2005/02/17 : CIA-RDP78B04770A001400010014-2



Appro;ed For Release 2005/02/17 : CIA-RDPT8504770A001400010014-2

N0 HERCULF n
..
-l

3 brigr .+ tour ol the sever @«
Figure 3 - Single laser spot throughout and the brightest four ol the seve

Approved For Release 2005/02/17 : CIA-RDP78B04770A001400010014-2




e A et e

’ ‘ Approved For Release 2005/02/17 : CIA-RDP78B04770A001400010014-2

ATy

L
Wi Lfy, 8

4.3. If the concept is found to be operationally useful TEB recommends
« that an improved prototype be produced and tested prior to award of a pro-

ductlon contract.

Distribution:
Orig. -- Addressee
) 1 -- NPIC/TSSG/ESD
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